D
uring the past 10 years, human biological material-body fluids, cells, tissues, intracellular substances or Dna-and the related data have become an important resource for academic medical research, and for the industrial development of diagnostics and therapeutics (godard et al, 2003) . the increasing creation and use of biobanks that store both the material and the related data bears witness to their scientific value, but there is still no consensuseither internationally, or at the European or national levels-about the regulations that should govern biobanks in ethical or legal terms (cambon-thomsen et al, 2007; Kaye, 2005) . in particular, consent models designed to appropriately regulate biobankbased research are characterized by a maze of laws, policies and ethical recommendations that range from strict (specific informed consent) to basically unrestricted use (broad consent; Boggio et al, 2007) .
Many physicians, ethicists and policymakers regard this fragmentation of the regulatory systems as a serious obstacle to biomedical research (grizzle et al, 1999; Korn, 1999; Hirtzlin et al, 2003; azarov et al, 2003; trouet, 2004) . accordingly, many commentators have emphasized the need for international standardization, particularly in light of what the council of Europe (coE; Strasbourg, France) described as the "increasing cross border flow of biological materials of human origin and data" (coE, 2006) , and the interests of third parties, such as the pharmaceutical and biotechnology industries (Elger & caplan, 2006; anderlik, 2003) .
Here, we propose a model and procedure for drafting, unified consent forms for the storage and use of human biological material and related data for the purpose of research. the resulting template, which was inspired by the partially restricted model proposed by the World Health organization (WHo) in geneva, Switzerland (WHo, 2003) , was created for the italian Biobank (iB) that operates in the context of a public university hospital, the Fondazione irccS ospedale Maggiore policlinico in Milano, italy (rebulla et al, 2007) . this paper details the approach that eventually led to unified consent forms and procedures. i n February 2005, a multidisciplinary research group called the italian Biobank user group (iBug) was formed. its members were the Medical Director and technical Director of the iB, two assistant biologists, a specialized legal expert, and 20 physicians and biologists from 14 clinical and laboratory units that use biobanking services. the iBug held nine meetings between February 2005 and March 2006, each lasting 1-2 hours, which were dedicated to discussing the ethical and legal issues surrounding biobank-based research. the meetings also reviewed the drafts of informed consent templates that were drawn up by the legal expert, who applied an educational model involving both research and teaching tasks. the research tasks included: a comparative review of international, regional and national requirements for biobanking (table 1)-laws, guidelines and ethical statements-to identify definitions of informed consent (table 2) ; an analysis of articles about the ethical and legal aspects of biobanking research, which were mainly related to the available informed consent forms; the collection and review of consent models used by the biomedical staff at our hospital (table 3) ; and the creation of a unified model of informed consent for biobanking (Fig 1) . the teaching tasks involved developing short informative sessions for the iBug on essential normative language to bridge the gap between bioethical and biomedical languages, and identifying the ethical and legal aspects of biobanking that needed to be considered. these were mainly related to: the ownership of human biological material derived from medical interventions or research projects; the potential use of human biological material and related data; the confidentiality of original and subsequent data; commercial developments, such as diagnostic procedures and drugs; and intellectual property rights, such as patents and licences.
the members of the working group reviewed the ethical and legal issues, and (Maschke, 2005) . Most regulations agree that consent should be free and explicit, and that the requirement for consent should be waived only in exceptional cases-usually when authorized by an ethics committee-or for unidentifiable samples or data (Knoppers, 2005a) . However, the recommended nature and amount of information that should be given to a donor varies from broad or unrestricted to fully restricted or specific consent (Boggio et al, 2007; Hansson et al, 2006) . the review also showed that the fragmentation in biobanking regulations regarding the use of biosamples and related data affects prospective research more than retrospective research (Knoppers, 2001) .
generally, international and regional regulations do not require informed consent when the biological samples and information are irreversibly anonymized or unlinked under certain conditions (Knoppers, 2005b) . the WHo, for example, allows the use of such materials only when they are anonymized in such a way that the identification of a 'sample source' is not possible (WHo, 1997) . the Human genome organization (Hugo) , the council for international organizations of Medical Sciences (cioMS; geneva, Switzerland) and the united nations' Educational, Scientific and cultural organization (unESco; paris, France) have adopted a less-restrictive approach, and allow stored samples and data to be used without re-consent if they are coded and if the research project is approved by an ethics committee (Hugo, 1998; cioMS, 2002; unESco, 2003) . Similarly, the coE recommends waiving informed consent for research that uses previously stored materials if they are unidentifiable, provided that "such use does not violate any restrictions placed by the person concerned before the anonymization of materials" (coE, 2006) . the national regulations governing research that makes use of stored materials and the associated data differ widely across a range of consent models. canada, germany, norway, the netherlands and the uSa allow the use of stored samples without consent if they are not identifiable (Knoppers, 2005b; Merz, 2003) . in iceland, the national Bioethics commission decides whether there is a need to ask donors for new consent to re-use samples (Knoppers, 2005b) . in Estonia and the uK, consent is not required to re-use samples because donors are asked to give broad consent to future research when the samples are collected (Knoppers, 2005b) . W hen it comes to so-called secondary uses-research using human biosamples and related data specifically removed or collected for present and/or future uses-the various forms of informed consent recommended differ at international, European and national levels (table 1). the cioMS requires that subsequent studies should be circumscribed by the original consent, and that any conditions specified in the initial consent equally apply to secondary uses (cioMS, 2002) . in its Declaration on Human genetic Data, unESco states that secondary uses that are incompatible with the clauses set out in the original consent form require renewed consent except in health emergencies; conversely, when the secondary uses involve related conditions, re-consent is not necessary (unESco, 2003) . the WHo recognizes the possibility of a limited broad consent for future research, but only when data and samples are anonymized (WHo, 1997) .
at the European level, both legislation and ethical recommendations tend towards requiring the consent to be as strict as possible. the coE, in its convention for the protection of Human rights and Dignity of the Human Being, states that, "consent for using body parts for purposes other than that for which they were originally removed should be appropriate according to national laws", but declares in the additional protocol to the convention that consent for such uses should be specific (coE, 1997, 2005) . Similarly, the coE recommendation about research on biological materials of human origin requires specific consent for any foreseen research use and as specific a consent form as possible for unplanned research studies (coE, 2006) . at a national level, every country has different requirements. the common rule in the uSa calls for voluntary informed consent, and oversight of each research protocol and consent process by a local institutional review board (irB; Merz, 2003) . the uS national Bioethics advisory commission (nBac) report on research involving Human Biological Materials is more rigorous and requires that research consent forms provide the potential subject with several options, ranging from complete refusal for the use of samples in research, through a series of limited permissions, to allow the coded use of the materials for any type of future study (multi-layered consent; nBac, 1999). germany, iceland, the uK, Switzerland, Estonia, Japan and latvia largely recommend broad consent models (Maschke, 2005) . other countries, such as Denmark, the netherlands, Spain and norway, recommend that consent should be informed, and express-but do not clarify-the type of consent that should be sought for biobank research (Knoppers, 2005b) . italy, France and Sweden explicitly require specific informed consent. australia states that consent to the future use of data and tissue in research might be specific, extended or unspecified (table 1).
our review of the consent forms used at our hospital (table 3) revealed that no separate form was used specifically for the collection and storage of human biological samples and their related data for research, although a request for consent to store samples and data for future research was generally part of the informed consent used for diagnostic and/or therapeutic procedures. this consent section covers residual biomaterials, such as blood, tissues, organ parts or Dna, from routine or invasive diagnostic procedures (~90%) and surgical interventions (~10%).
the review also showed that the applied consent procedures did not differentiate between information and consent, but rather summarized them on a single sheet. in terms of the content and extent of the patient information, most consent forms provided some generally vague information about banking procedures, the purpose of future studies and privacy protection measures. a few provided specific information about the storage and future use of biological materials, the treatment of related data and the right of donors to refuse consent to the storage or future use of the collected samples. o n the basis of these reviews, the iBug legal expert drafted a unified model of informed consent for the storage of biological samples for specific research studies and future investigations (Fig 1) . the information letter that she produced contains: specific information about the storage of biological samples and related data, and about the nature and purposes of the studies to be carried out; general information about studies that could be developed in the future in association with the original research; specific information on privacy issues, and on donor authorization to use anonymous samples and data for scientific publications, teaching purposes or commercialization; specific information on the right of the donors to request and obtain details of the status of the work and general study results; and specific information about the right to withdraw consent and request the destruction or irreversible anonymization of samples and data. the consent form covers: the donor's consent to storing his or her samples and related data collected at the iB; consent to specific studies and associated future investigations; consent to use the results from these studies for scientific publications, teaching purposes or commercial products; the donor's declaration that he or she has been informed of the right to withdraw consent at any time; and the donor's declaration that he or she has been informed of the right to request the results obtained from using the biological samples and related data.
the final version of the model was approved by the iBug, and the consent template was endorsed by the ethics committee at our hospital in which the iB is located. it has therefore become an officially approved procedure to be referred to for any research studies that use biological samples and related data. o ur review of ethical and legal documents confirmed the current lack of unified regulations about biobankbased research. although some academics criticize the importance attributed to informed consent for biobanking (Brekke & Sirnes, 2006) , the review also showed that defining consent requirements for the collection, storage and use of biological samples and related information for research remains one of the most controversial issues in the international debate (cambon-thomsen, 2004) . the root of the controversy is the differing international, European and national regulations. retrospective research is more efficiently regulated by adopting the rule of waiving informed consent when the samples and data are made anonymous and other conditions are met, whereas prospective research is governed by a patchwork of ethical and legal provisions (Maschke, 2005) . in Broad consent is not truly informed consent, but rather is a generic authorization that sacrifices the right of the donor to self-determination in favour of research interests & caplan, 2006) . the review of the consent procedures used at our hospital confirmed the tendency to adopt a broad consent model, and showed that most consent forms provide generic information about the storage and future use of the specimens. on the basis of these reviews, the iBug approved an informed consent model for the collection and storage of human biological samples and data for research purposes, which is consistent with the partially restricted model proposed by the WHo; it respects individual autonomy while facilitating research using biological materials. a model that allows specified research and related future-and often unplanned-investigations allows donors to make informed decisions about the handling of their samples and related data, and therefore respects their right to self-determination. the decision of a subject to allow or refuse the use of his or her samples and data for research is based on sufficiently detailed information about future studies, while, simultaneously, the model allows research to proceed and therefore promotes the interests of donors in improving the healthcare system. in other words, a partially restricted form of consent for biobank research balances the sometimes conflicting interests of donor autonomy and medical research.
in agreement with several academics (arnason, 2004; Beskow et al, 2001) , the iBug felt that other consent templates did not adequately achieve this crucial balance. Broad consent is not truly informed consent, but rather is a generic authorization that sacrifices the right of the donor to selfdetermination in favour of research interests. Multi-layered and fully restricted consent, by contrast, protects donor autonomy at the expense of research and the interest of the If you agree, your samples collected during [diagnostic or therapeutic interventions; research study] will be kept at the Italian Biobank, a public biobank that provides services relating to the collection, storage, characterisation, use and distribution of biological specimens inside the university hospital "Fondazione IRCSS Ospedale Maggiore Policlinico, Mangiagalli e Regina Elena". Your samples will be used for the specific purposes of this study [describe the area, type and purposes of the specified study] and for all kinds of research that, directly or indirectly, relate to those purposes [describe in general the field and type of associated secondary uses].
As these studies will be performed using samples that have already been taken [during the course of your treatment, for biopsy evaluation, etc.], you will not be exposed to any physical risk associated with sample collection.
Your samples, and the data and information obtained about you, including the results of the research, will be treated confidentially and [specify coded, encrypted, kept under lock and key, etc.].
The results obtained on the basis of the research studies may contribute to the development of scientific publications or teaching material, as well as to the development of commercial products from which you will receive no financial benefit.
You are free to withdraw from the studies at any time and without giving a reason. If you withdraw, you can ask for your samples and data to be destroyed or made irreversibly anonymous.
Consent form
In the light of the information that I have received, and having had the opportunity to ask questions that have been answered, I agree to participate in these research studies and consent to the following:
• The samples collected during [specify] may be kept at the Italian Biobank of the Fondazione Ospedale Maggiore Policlinico, Mangiagalli e Regina Elena
• The samples and associated data may be used for the specific purposes of this study [specify: area, type and purposes of the specified study]
• The samples and associated data may be used for all kinds of researches that, directly or indirectly, relate to the specific purposes of this study [describe in general field and type of associated secondary uses]
• The samples, data and study results may be used by researchers for scientific publications and for educational purposes
• The samples, data and study results may be used by researchers for the development of commercial products, without any financial benefit to myself I declare:
• I have been informed of my right to withdraw my consent to the storage and/or use of samples and associated data at any time and without giving any reason
• I have been informed that I will be given information from the research team concerning the progress and general results of the research studies upon my explicit request. I have also been informed that they will not communicate any individual results to me. responses showed that public trust in authorities to balance the risks and benefits of genetic research varied, although most respondents showed a positive attitude towards genetic research, and 86% declared their willingness to donate a blood sample for this purpose on the basis of generic consent. a similar study showed that most potential tissue-sample donors (72%) preferred general consent when they had to balance these values (Hoeyer et al, 2004) .
YES
a further study used a biobank model that was based on the role of a 'medical archivist' (aurays-Blais & patenaude, 2006) . Such an archivist would have several responsibilities including: verifying the informed consent of participants in accordance with the protocol and consent form; advising the local ethics committee on coding the samples; giving a secondary code to the stored samples; and being the key-holder of the secondary code. the type of informed consent recommended by the analysis depended on the nature of the study to be carried out. For specified research projects the consent was strictly informed, whereas for future unspecified studies the type of consent was to be decided by the ethics committee. Setting aside their methodological differences, these projects confirm the remarkable variability in the regulatory requirements for existing informed consent procedures. in particular, comparing these studies highlighted the tendency to support broad consent as a model that promotes research while respecting donor autonomy.
in line with these studies, the decision of the iBug to opt for a partially restricted consent template was justified on the basis of respecting individual autonomy. in this view, the development of biomedical research including biobanking and the subsequent promotion of the interests of donors necessarily goes through the hierarchy of the ethical value scale of each donor-autonomy, beneficence and justice (Engelhardt, 1986) . However, this is just one of the factors at stake in biobank research, and the choice of what might be 'appropriate' ethics remains controversial and highlights the need for further study (cambon-thomsen et al, 2007; Williams, 2005) . W e acknowledge that some limitations need to be overcome before our approach can be translated into other settings. First, our project originated in a hospital department with a long experience of cell, tissue and organ collection/donation, which facilitated the generally positive attitude of the operators. Second, we are still in the early phase of monitoring the efficacy of the model implemented in our hospital, and we do not yet know if the level of the information provided to donors has been improved by our informed consent model. nevertheless, we believe that our informed consent model will facilitate future biobank-based research while appropriately balancing the conflicting interests and principles, although we are aware that the rapid expansion of biobanks and related research will inevitably give rise to new issues. it is therefore likely that the clauses proposed here will require modification or adaptation in the future. Finally, we believe that enhancing the public trust in research is vital to accomplish important social aims. in this regard, we look towards the analysis of perceptions of, and attitudes towards, donating biological samples for biobank-based research. 
